Background: Waiting time in emergency department is a key indicator in measuring the quality of hospital services and has a significant impact on patient satisfaction The purpose of this study was to conduct a systematic review and meta-analysis of the patients' waiting time in hospital emergency departments in Iran.
Introduction
An important part of any hospital is the emergency department (1, 2) . In other words, emergency department is known as the heart of the hospital (3, 4) . This department has a sensitive and exceptional position because of its fast, high quality, and effective services and because of providing multiple and complex care in the hospital and health care system (5, 6) .
Long waiting time in the emergency room may reduce services to other patients requiring emergency medical 2 care, and this will cause dissatisfaction of the patients and increased risks and side effects of the diseases and events (7) (8) (9) (10) (11) . Due to inherent complexities of health systems, a change in one area of the health system can lead to changes in other areas. For this reason, all sectors, including the emergency department, should be considered in determining the policies in the hospital (12) .
Compiling quantitative and qualitative standards and identifying a range of authentic and scientific indicators, such as timing and expected reduction, in patients' waiting time in emergency services are the most important activities in any emergency department (13) (14) (15) . Waiting time represents the amount of accessing the emergency department services and hospital services, and it is also one of the key performance indicators, which is measurable in a hospital (15) (16) (17) (18) . The high waiting time for emergency department services is a serious problem in hospitals, which may reduce patient satisfaction and quality of service (19) . It is essential for healthcare organizations to have ready and effective leaders who reduce waiting time (20) . Moreover, high waiting time is an important factor in negative attitudes towards the hospital and health service providers, and it is considered a major challenge to public's trust in the health system (21) (22) (23) .
According to the studies in the emergency departments of hospitals in Iran, it seems that waiting time in different parts of the emergency department is not satisfactory. In this regard, a study was conducted by Golaghaei et al. in emergency medical rooms of teaching hospitals in Arak, Iran and found a long waiting time for the patients (24) . Various other studies have been performed on hospital emergency waiting time of patients in Iran. However, these studies, due to their small sample size and investigating a limited geographical area, could not be considered as sufficient evidence to make a clear picture for the planners and policy makers. Thus, it seemed necessary to pool the results of different studies to provide a clear and comprehensive description about the state of patients' waiting time in the emergency departments of hospitals in Iran, which could help the planners and policy makers a great deal. The purpose of this study was to conduct a systematic review and meta-analysis of the patients' waiting time in hospital emergency departments in Iran.
Methods
This was a systematic review of studies according to evidence-based medicine and systematic review services that were performed in 2016.
Searching strategy
The required information was gathered from Web of science, Embase, PubMed, Scopus, Google scholar, Sid, and Iran Medex databases using the following key words: "emergency ward", "emergency room", "waiting time"," 
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time delay", "first visit", "first treatment", "emergency department", "Iran", and their Persian equivalents. The timeframe of 2000 to 2016 was selected to search the articles. Also, many prestigious journals in the field were searched manually for more coverage. After excluding those studies that had a poor connection with the study objectives, we selected the main studies and searched their references again on the internet to enhance the reliability of the identification and review of the existing articles.
Inclusion and exclusion criteria
The inclusion criteria were as follow: referring to the waiting time of at least one step of the hospital emergency department services; and studies conducted during January 1, 2000 and December 31, 2016 in Iran. Exclusion criteria were as follow: articles published in languages other than English and Farsi; papers presented at conferences that had no full-text available; and articles that assessed waiting times in other parts of the hospital.
Assessing the quality of articles
After extraction of articles from the databases using the mentioned key words, their quality was evaluated by 2 assessors independently. The assessment tool was the checklist of strengthening the reporting of observational studies in epidemiology (STROBE). This checklist was selected because of its specificity to evaluate observational studies. 
4
The Persian translation of the checklist had been prepared and validated previously (26) ; the checklist has 22 items (27, 28) . In this study, those articles, whose at least half of their items were not observed (11 out of 22 cases), were excluded.
Data extraction
Data extraction form was designed in Microsoft Word software. Initially, 3 trial articles were extracted; then, the data extraction form was revised to cover all required data. Extracted data included the following information: author; year; study site; participants; waiting time for first visit; time lag between the first visit to the first treatment step; time between referring to the lab and receiving the test results; referring to radiology department to receive radiology results; referring to the ECG to receive EEG results; time lag for the first specialist consultation; the overall mean waiting time; and other measured waiting time (minutes).
Data analysis methods
The statistical techniques of meta-analysis with random effect model were used to calculate the average values of the emergency waiting times in different parts of the emergency department. CMA 2 software (Comprehensive MetaAnalysis Englewood, NJ 07631 USA) was used for metaanalysis. Forest plot diagrams were used to report the results. The results of heterogeneity measurements were presented by Q and I 2 index. In this study, I 2 , which was above 50%, was a good criterion for heterogeneity of the articles.
Results
Out of 236 studies, 91 were excluded in database search and other sources due to duplication, 119 were excluded in the title and abstract assessment, and 9 were excluded in full text assessment. Finally, 17 articles were included in the synthesis (Fig. 1) .
Articles that entered into the analysis are summarized in Table 1 .
Waiting time in different parts of emergency department was evaluated for 15943 patients.
The results of the meta-analysis with random model revealed that the mean±SD waiting time for the first visit of emergency patients in Iran was 5. (Fig. 2) .
The mean±SD waiting time in the emergency departments of Iran between first visit and the first treatment step was 45±5 minutes (95% CI: 35.1, 54.9) (heterogeneity [Q= 48.9, df= 5, p< 0.001, I 2 = 87.8]). In this section, the results of Tabibi et al. (2009) study were not included in the metaanalysis due to high heterogeneity (Fig. 3) .
The mean±SD waiting time between referring to the lab and receiving test results was 94±33.9 minutes (95% CI: 27.4, 160.6) (heterogeneity test [Q= 2429.9, df= 7, p<0.001, I 2 = 99.7]) (Fig. 4) . The mean±SD waiting time between referring to the radiology department and receiving radiology results was 23.2±3 minutes (95% CI: 17.2,29.1) (heterogeneity test Q= (Fig. 7) . The results of the meta-analysis with random effect model revealed that the mean±SD total waiting time (entry to exit) in the emergency departments of Iran was 276.7±45.2 minutes (95% CI: 188.1, 365.4) (heterogeneity test [Q= 49.7, df= 6, p= 0.00, I 2 = 91.9]) (Fig. 8) . Publication bias was evaluated by funnel plot (Fig. 9) . Funnel plot results revealed the high probability of publication bias among studies results.
Discussion
Results of this study revealed that the mean waiting time from arriving at an emergency department in Iranian hospital was as follows: the first visit by a doctor took 5.9±0.6 minutes from entrance; first visit to the first therapeutic steps took 45±5 minutes; waiting time for referring to the lab till receiving the test results was 94±33.9 minutes; referring to radiology till receiving radiology results took 34.4±2.9 minutes; referring to ECG till receiving ECG results took 32.2 ±7 minutes, and finally, it took 99.3±32.8 minutes from consultation request to the first consultation by a specialist. The average total waiting time (entry and exit) in the emergency departments was 276.7±45.2 minutes.
The results revealed that waiting time between referring to the lab and receiving the test results was 94 minutes. Findings of Lee et al. (2015), who examined the waiting time response and emergency labs for 27 656 patients in several hospitals in Australia, revealed that the average waiting time to receive the test results was about 66 minutes (29) . In 1999, Howanitz et al. in an American study, which is known as Q-Probes and is a standard reference in providing potassium and hemoglobin test results in emergency department, recommended 45 minutes to present the results of tests in the emergency department (30) . Also, different studies have shown that reducing the time in receiving the results of lab tests in the emergency department has a significant impact on reducing the overall waiting time for the patients (31) (32) (33) (34) . Perhaps, one of the reasons for the delayed response and preparing test results was the lack of a separate laboratory within the emergency department of some hospitals. In which case, we should use a central laboratory of the hospital or other laboratories outside the hospital. In addition, an increased workload on emergency personnel could reduce or delay the handling of emergency patients. Therefore, we recommend hospital emergency departments to be equipped with their own laboratories to perform this service within the department.
The waiting time from referral to radiology and radiology results was estimated to be 34.4±2.9 minutes, which compared with international standards particularly standards of Emergency Association of America that recommends it to be 15 minutes (35) , is in a more unfavorable situation. One of the reasons that preparing radiology results took a long time was unnecessary demands in the emergency and radiology departments. Since there was not sufficient evidence in this study, investigating the causes of prolongation of time to prepare radiology results seems to be vital in sensitive wards, such as the emergency department. Another possible reason could be the lack of portable X-ray equipment or the radiology department in some hospitals. Thus, providing more facilities in emergency department planning is essential.
The results of this study revealed that overall waiting time of Iranian patients in the emergency department is 4.6 hours (276.7 minutes). A study by the Canadian Institute for Health Information, whose aim was to determine patients' waiting time in the emergency departments of 3 countries (Canada, United States, and Britain), revealed that in Canada, 76% of the patients, in America 96%, and in England 72% have waited less than 4 hours in the emergency services (36) . One effective method to reduce waiting time in the emergency department is creating a rapid assessment team, including physicians and nurses; the effectiveness of this method has been proved in different parts of the world, and its performance by various indicators can improve emergency waiting time (37) (38) (39) (40) (41) (42) (43) .
Results of the included studies revealed very high standard deviations, which were reported by researchers. The main reason could be the high dispersion of different patients' waiting times at different times. Special cases can also be effective in this case. Quality control diagram is useful in identifying the reasons and resolving this problem. The results also showed a wide difference in waiting times among different cities. The general view seems to be that waiting time is greater in megacities. This could possibly be due to overcrowding and the high volume of referrals to emergency departments in such cities.
The main limitation of this study was related to differences in timing, so the large difference in timing made it impossible to summarize and analyze the results. Therefore, it is recommended that an instruction or national standards be prepared to measure waiting times in the emergency departments of hospitals. In addition, to have an updated and more detailed information, it seems crucial to design and implement a measurement system for waiting times in the emergency department and identify the delays.
Conclusion
The results of this study indicated that emergency room waiting times in different parts of the country is higher than international and national standards. Considering the importance of providing quality services at the right time and reducing the patients' waiting time, planning and performing interventions in the emergency departments is inevitable. Considering the high rate of heterogeneity in the results and probability of publication bias, we recommend the readers to use the results of this study and pay sufficient attention to this issue.
